Inositol-1-phosphate synthetase mRNA as a new target for antisense inhibition of Mycobacterium tuberculosis.
The need for novel antimicrobial agents to combat the emergence of multi-drug-resistant strains of Mycobacterium tuberculosis is a worldwide urgency. This study has investigated the effects on phosphorothioate-modified antisense oligodeoxyribonucleotides (PS-ODNs) against the mRNA of inositol-1-phosphate synthase, the key enzyme in the first step in inositol synthesis. Inositol is utilized by M. tuberculosis in the production of its major thiol, which is an antioxidant that helps M. tuberculosis to get rid of reactive oxygen species and electrophilic toxins. Real-time RT-PCR analysis revealed that mRNA expression of inositol-1-phosphate (I-1-P) synthase was significantly reduced upon addition of 20 microM PS-ODNs. Treatment with antisense PS-ODNs also reduced the level of mycothiol and the proliferation of M. tuberculosis and enhanced susceptibility to antibiotics. The experiments indicated that the antisense PS-ODNs could enter the cytoplasm of M. tuberculosis and inhibit the expression of I-1-P synthase. This study demonstrates that the M. tuberculosis I-1-P synthase is a target for the development of novel antibiotics and PS-ODN to I-1-P synthase is a promising antimycobaterial candidate.